









)(5.9C*56$ [$ $ C*/J*$ ,5+,<$ 9(-*<=*5*<*5$ <(+(5+,*5$ 4*=*-$ K#$ *L*+$ X>Y^$ 4*=*-$ @2$
*L*+$X:Y^$4*=*-$@>$*L*+$XKY^$4*=*-$@@$*L*+$XKY^$4*=*-$@"$*L*+$X:Y^$4*=*-$@#$
*L*+$X>Y^$4*=*-$"2$*L*+$X:Y^$4*=*-$":$*L*+$X:Y^$4*=*-$">$*L*+$X:Y^$4*=*-$"K$
*L*+$ X:Y^$ 4*=*-$ #K$ *L*+$ X@Y^$ '*5$ 4*=*-$ #"$ *L*+$ X>Y$ F5'*56]F5'*56$
M&9&7$2K$ ?*/,5$:33@$ +(5+*56$D,7,$'*5$G&=(5^$ N(7-,$9(5(+*N<*5$
4(7*+,7*5$4(9(7.5+*/$+(5+*56$G&=(5f$
$
)(56.56*+$ [$ 2U$ 4*=*-$ @$ *L*+$ X:Y$ F5'*56]F5'*56$ G*=*7$ M(6*7*$ P(N,C-.<$ 85'&5(=.*$
?*/,5$2!K@f$
$ $ :U$ F5'*56]F5'*56$ M&9&7$ 2K$ ?*/,5$ :33@$ +(5+*56$ D,7,$ '*5$ G&=(5$













2U G&=(5$ *'*-*/$ N(5'.'.<$ N7&V(=.&5*-$ '*5$ .-9,J*5$ '(56*5$ +,6*=$
,+*9*$ 9(5+7*5=V&79*=.<*5^$ 9(56(9C*56<*5^$ '*5$
9(5L(C*7-,*=<*5$ .-9,$ N(56(+*/,*5^$ +(<5&-&6.^$ '*5$ =(5.$ 9(-*-,.$
N(5'.'.<*5^$N(5(-.+.*5^$'*5$N(56*C'.*5$<(N*'*$9*=L*7*<*+U$
:U G&=(5$ +(+*N$ *'*-*/$ '&=(5$ L*56$ C(<(7B*$ N(5,/$ J*<+,$ L*56$
C(7=+*+,=$ =(C*6*.$ +(5*6*$ N(5'.'.<$ +(+*N$ N*'*$ =*+,*5$ N(5'.'.<*5$
+.566.$+(7+(5+,U$
>U 0*+,*5$ N(5'.'.<*5$ +.566.$ *'*-*/$ <(-&9N&<$ -*L*5*5$ N(5'.'.<*5$
L*56$ 9(5L(-(566*7*<*5$ N(5'.'.<*5$ N*'*$ B(5B*56$ N(5'.'.<*5$
+.566.U$
KU 0(7+.V.<*=.$ *'*-*/$ N7&=(=$ N(9C(7.*5$ =(7+.V.<*+$ N(5'.'.<$ ,5+,<$
'&=(5U$
@U 0(7+.V.<*+$ N(5'.'.<$ *'*-*/$ C,<+.$ V&79*-$ =(C*6*.$ N(56*<,*5$ L*56$
'.C(7.<*5$<(N*'*$'&=(5$=(C*6*.$+(5*6*$N7&V(=.&5*-U$
"U D*B.$ *'*-*/$/*<$ L*56$'.+(7.9*$&-(/$'&=(5$ *+*=$ N(<(7B**55L*$'*7.$
N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ 0*+,*5$ 4(5'.'.<*5$ ?.566.$
'*-*9$ C(5+,<$ V.5*5=.*-$ =(I*7*$ C(7<*-*$ =(=,*.$ '(56*5$ N(7*+,7*5$
N(7,5'*56],5'*56*5U$
973! !#>$
#U 4(76,7,*5$ +.566.$ *'*-*/$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$ '*N*+$
9(5L(-(566*7*<*5$N7&67*9$*<*'(9.<^$N7&V(=.^$'*5\*+*,$T&<*=.U$
OU 0*+,*5$ <7('.+$ =(9(=+(7$ L*56$ =(-*5B,+5L*$ '.=.56<*+$ 0%0$ *'*-*/$




0*+,*5$ 4(5'.'.<*5$ ?.566.$ L*56$ 9(9,*+$ =L*7*+]=L*7*+$ <(7B*$ =(7+*$
/*<$ '*5$ <(J*B.C*5$ N*7*$ N./*<$ '(56*5$ N7.5=.N$ <(=(+*7**5$ '*5$
<(=(B*J*+*5$C(7'*=*7<*5$N(7*+,7*5$N(7,5'*56],5'*56*5U$
23U 4(9(7.5+*/$*'*-*/$N(9(7.5+*/$N,=*+U$
22U 4(9(7.5+*/$ '*(7*/$ *'*-*/$ N(9(7.5+*/$ N7&T.5=.^$ N(9(7.5+*/$
<*C,N*+(5^$*+*,$N(9(7.5+*/$<&+*U$
2:U )*=L*7*<*+$ *'*-*/$ <(-&9N&<$ J*76*$ 5(6*7*$ 85'&5(=.*$
5&5N(9(7.5+*/$ L*56$ 9(9N,5L*.$ N(7/*+.*5$ '*5$ N(7*5*5$ '*-*9$
C.'*56$N(5'.'.<*5U$
2>U G*(7*/$ </,=,=$ *'*-*/$ '*(7*/$ L*56$ +(7N(5I.-$ *+*,$ +(7C(-*<*56f$
'*(7*/$ '(56*5$ <&5'.=.$ 9*=L*7*<*+$ *'*+$ L*56$ +(7N(5I.-f$ '*(7*/$
N(7C*+*=*5$'(56*5$5(6*7*$ -*.5f$ '*(7*/$ L*56$9(56*-*9.$C(5I*5*$
*-*9^$ C(5I*5*$ =&=.*-^$ *+*,$ '*(7*/$ L*56$ C(7*'*$ '*-*9$ <(*'**5$
'*7,7*+$-*.5U$
2KU G(N*7+(9(5$ *'*-*/$ '(N*7+(9(5$ L*56$ 9(5*56*5.$ ,7,=*5$
N(9(7.5+*/*5$'*-*9$C.'*56$N(5'.'.<*5$5*=.&5*-U$








G&=(5$ J*B.C$ 9(9.-.<.$ <,*-.V.<*=.$ *<*'(9.<^$ <&9N(+(5=.^$ =(7+.V.<*+$
N(5'.'.<^$ =(/*+$ B*=9*5.$ '*5$ 7&/*5.^$ '*5$ 9(9(5,/.$ <,*-.V.<*=.$ -*.5$

















X2Y 0(7+.V.<*=.$ N(5'.'.<$ ,5+,<$ '&=(5$ '.-*<=*5*<*5$ 9(-*-,.$ ,B.$
<&9N(+(5=.$,5+,<$9(9N(7&-(/$=(7+.V.<*+$N(5'.'.<U$
X:Y FB.$ <&9N(+(5=.$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ '.-*<,<*5$
'*-*9$C(5+,<$N(5.-*.*5$N&7+&V&-.&U$
X>Y 4(5.-*.*5$ N&7+&V&-.&$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X:Y$
9(7,N*<*5$ N(5.-*.*5$ N(56*-*9*5$ *<*'(9.<$ '*5$ N7&V(=.&5*-$
'(56*5$9(566,5*<*5$N&7+&V&-.&$'&=(5U$
XKY 4(5.-*.*5$N&7+&V&-.&$'&=(5$=(C*6*.9*5*$'.9*<=,'$N*'*$*L*+$X>Y$
'.-*<,<*5$ ,5+,<$ 9(5(5+,<*5$ N(56*<,*5$ *+*=$ <(9*9N,*5$
N7&V(=.&5*-$ '&=(5^$ '*-*9$ C(5+,<$ N(5.-*.*5$ +(7/*'*N$ <,9N,-*5$
'&<,9(5$L*56$9(5'(=<7.N=.<*5[$
*U <,*-.V.<*=.$ *<*'(9.<$ '*5$ ,5B,<$ <(7B*$ +7.'/*79*$ N(76,7,*5$
+.566.f$
CU N(7=(N=.$ '*7.$ *+*=*5^$ =(B*J*+^$ 9*/*=.=J*$ '*5$ '.7.$ =(5'.7.$





X@Y G&=(5$ L*56$ -,-,=$ N(5.-*.*5$ N&7+&V&-.&$ =(C*6*.9*5*$ '.9*<=,'$
N*'*$*L*+$X>Y$9(5'*N*+$=(7+.V.<*+$N(5'.'.<U$
X"Y G&=(5$L*56$+.'*<$ -,-,=$N(5.-*.*5$N&7+&V&-.&$9(-*<,<*5$<(6.*+*5]












X:Y 4(5L(-(566*7*$ =(7+.V.<*=.$ N(5'.'.<$ ,5+,<$ '&=(5$ =(C*6*.9*5*$
'.9*<=,'$ N*'*$ *L*+$ X2Y$ '.+(+*N<*5$ C(7'*=*7<*5$ N*'*$ <7.+(7.*$
9(9.-.<.$N7&67*9$=+,'.$L*56$7(-(T*5$'*5\*+*,$=*+,*5$N(5'.'.<*5$
+.566.$L*56$+(7*<7('.+*=.$;U$
X>Y G*-*9$ /*-$ <7.+(7.*$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X:Y$ C(-,9$
+(7N(5,/.^$ )(5+(7.$ '*N*+$ 9(5(5+,<*5$ <7.+(7.*$ -*.5$ L*56$
'.N(7-,<*5$ ,5+,<$ N(5(+*N*5$ N(76,7,*5$ +.566.$ =(C*6*.$
N(5L(-(566*7*$=(7+.V.<*=.$N(5'.'.<$,5+,<$'&=(5U$
XKY _,9-*/$ N(=(7+*$ =(7+.V.<*=.$ N(5'.'.<$ ,5+,<$ '&=(5$ =(+.*N$ +*/,5$
'.+(+*N<*5$&-(/$)(5+(7.U$
X@Y %(+(5+,*5$ -(C./$ -*5B,+$ 9(56(5*.$ <7.+(7.*$ N(76,7,*5$ +.566.$
N(5L(-(566*7*$ =(7+.V.<*=.$ N(5'.'.<$ ,5+,<$ '&=(5$ =(C*6*.9*5*$











0(7+.V.<*+$ N(5'.'.<$ ,5+,<$ '&=(5$ C(7-*<,$ =(-*9*$ L*56$ C(7=*56<,+*5$











X2Y ?,5B*56*5$ N7&V(=.$ '.C(7.<*5$ <(N*'*$ '&=(5$ L*56$ 9(9(5,/.$
N(7=L*7*+*5$=(C*6*.$C(7.<,+[$
*U )(9.-.<.$ =(7+.V.<*+$ N(5'.'.<$ L*56$ +(-*/$ '.C(7.$ 5&9&7$
7(6.=+7*=.$'&=(5$&-(/$G(N*7+(9(5f$
CU )(-*<=*5*<*5$ +7.'/*79*$ N(76,7,*5$ +.566.$ '(56*5$ C(C*5$
<(7B*$N*-.56$=('.<.+$ =(N*'*5$'(56*5$2:$ X',*$C(-*=Y$0%0$'*5$
N*-.56$ C*5L*<$ 2"$ X(5*9$ C(-*=Y$ 0%0$ N*'*$ =(+.*N$ =(9(=+(7$
=(=,*.$'(56*5$<,*-.V.<*=.$*<*'(9.<5L*$'(56*5$<(+(5+,*5[$
2Y C(C*5$ <(7B*$ N(5'.'.<*5$ '*5$ N(5(-.+.*5$ N*-.56$ =('.<.+$
=(N*'*5$'(56*5$!$ X=(9C.-*5Y$ 0%0$L*56$'.-*<=*5*<*5$'.$
N(76,7,*5$+.566.$L*56$C(7=*56<,+*5f$'*5$
:Y C(C*5$ <(7B*$ N(56*C'.*5$ <(N*'*$ 9*=L*7*<*+$ '*N*+$
'.-*<=*5*<*5$ 9(-*-,.$ <(6.*+*5$ N(56*C'.*5$ <(N*'*$
9*=L*7*<*+$ L*56$ '.=(-(566*7*<*5$ &-(/$ N(76,7,*5$ .566.$
L*56$C(7=*56<,+*5$*+*,$9(-*-,.$-(9C*6*$-*.5f$
IU +.'*<$+(7.<*+$=(C*6*.$+(5*6*$+(+*N$N*'*$-(9C*6*$-*.5$'.$ -,*7$





:Y #3$ X+,B,/$ N,-,/Y$ +*/,5$ C*6.$ '&=(5$ '(56*5$ B*C*+*5$
N7&V(=&7$ L*56$ 9(5'*N*+$ N(7N*5B*56*5$ 9*=*$ +,6*=$
=(=,*.$ '(56*5$ <(+(5+,*5$ N(7*+,7*5$ N(7,5'*56]
,5'*56*5U$
X:Y )(5+(7.$'*N*+$9(5(+*N<*5$<(+(5+,*5$C*+*=$,=.*$-(C./$+.566.$'*7.$








X>Y G&=(5$ +(+*N$ L*56$ 9(5'*N*+$ N(5,6*=*5$ =(C*6*.$ N.9N.5*5$
N(76,7,*5$ +.566.$ L*56$ C(7=*56<,+*5$ =*9N*.$ '(56*5$ +.56<*+$
B,7,=*5$ +(+*N$ 9(9N(7&-*/$ +,5B*56*5$ N7&V(=.$ =(N*5B*56$ L*56$
C(7=*56<,+*5$ 9(-*<=*5*<*5$ '*79*$ N(5'.'.<*5$ N*-.56$ =('.<.+$
=(N*'*5$ '(56*5$ >$ X+.6*Y$ 0%0$ '.$ N(76,7,*5$ +.566.$ L*56$
C(7=*56<,+*5U$
XKY )(5+(7.$ '*N*+$ 9(5(+*N<*5$ N(7=L*7*+*5$ N(9C(7.*5$ +,5B*56*5$
N7&V(=.$ L*56$ C(7C('*$ '*7.$ <(+(5+,*5$ =(C*6*.9*5*$ '.9*<=,'$













X2Y G&=(5$ L*56$ '.*56<*+$ &-(/$ 4(9(7.5+*/$ *+*,$ N(5L(-(566*7*$
N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$
'.=(-(566*7*<*5$ 9*=L*7*<*+$ '*5$ '.+,6*=<*5$ &-(/$ 4(9(7.5+*/$
N*'*$ N(76,7,*5$ +.566.$ '.$ '*(7*/$ </,=,=$ C(7/*<$ 9(9N(7&-(/$
+,5B*56*5$</,=,=$L*56$'.+*566,56$&-(/$4(9(7.5+*/U$
X:Y ?,5B*56*5$ </,=,=$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
'.*-&<*=.<*5$9(-*-,.$;566*7*5$4(5'*N*+*5$'*5$E(-*5B*$M(6*7*U$
X>Y ?,5B*56*5$ </,=,=$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
'.C(7.<*5$ <(N*'*$ '&=(5$ /*5L*$ *N*C.-*$ L*56$ C(7=*56<,+*5$
9(-*<=*5*<*5$ <(J*B.C*55L*$ =(C*6*.$ '&=(5$ =(=,*.$ '(56*5$
<(+(5+,*5$N(7*+,7*5$N(7,5'*56],5'*56*5U$
XKY 4(5(+*N*5$ '*5$ 7.5I.*5$ <(J*B.C*5$ =(C*6*.$ '&=(5^$ =(7+*$ (T*-,*=.$








X2Y 4(9(7.5+*/$ 9(9C(7.<*5$ +,5B*56*5$ <(/&79*+*5$ <(N*'*$
N7&V(=&7$ L*56$ '.*56<*+$ &-(/$ N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$
*+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ $ =(+*7*$ :$ X',*Y$ <*-.$ 6*B.$ N&<&<$





X>Y 0*+,*5$ N(5'.'.<*5$ +.566.$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
9(5I*<,N$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$ '.=(-(566*7*<*5$ &-(/$
4(9(7.5+*/$ '*5$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$ '.=(-(566*7*<*5$
&-(/$9*=L*7*<*+U$
XKY ?,5B*56*5$ <(/&79*+*5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
'.C(7.<*5$<(N*'*$N7&V(=&7$L*56$9(9(5,/.$N(7=L*7*+*5$=(C*6*.$
C(7.<,+[$
*U 9(9.-.<.$ =(7+.V.<*+$ N(5'.'.<$ L*56$ +(-*/$ '.C(7.$ 5&9&7$
7(6.=+7*=.$'&=(5$&-(/$G(N*7+(9(5f$
CU 9(-*<=*5*<*5$ +7.'/*79*$ N(76,7,*5$ +.566.$ '(56*5$ C(C*5$
<(7B*$N*-.56$=('.<.+$=(N*'*5$'(56*5$2:$X',*$C(-*=Y$0%0$'*5$
N*-.56$ C*5L*<$ 2"$ X(5*9$ C(-*=Y$ 0%0$ N*'*$ =(+.*N$ =(9(=+(7$
=(=,*.$'(56*5$<,*-.V.<*=.$*<*'(9.<5L*$'(56*5$<(+(5+,*5[$
2Y C(C*5$ <(7B*$ N(5'.'.<*5$ '*5$ N(5(-.+.*5$ N*-.56$ =('.<.+$
=(N*'*5$ '(56*5$ !$ X=(9C.-*5Y$ 0%0$ L*56$ '.-*<=*5*<*5$
'.$N(76,7,*5$+.566.$L*56$C(7=*56<,+*5f$'*5$
:Y C(C*5$ <(7B*$ N(56*C'.*5$ <(N*'*$ 9*=L*7*<*+$ '*N*+$
'.-*<=*5*<*5$ 9(-*-,.$ <(6.*+*5$ N(56*C'.*5$ <(N*'*$
9*=L*7*<*+$ L*56$ '.=(-(566*7*<*5$ &-(/$ N(76,7,*5$
+.566.$L*56$C(7=*56<,+*5$*+*,$9(-*-,.$-(9C*6*$-*.5f$
IU +.'*<$+(7.<*+$=(C*6*.$+(5*6*$+(+*N$N*'*$-(9C*6*$-*.5$'.$-,*7$





:Y #3$ X+,B,/$ N,-,/Y$ +*/,5$ C*6.$ '&=(5$ '(56*5$ B*C*+*5$
N7&V(=&7$ L*56$ 9(5'*N*+$ N(7N*5B*56*5$ 9*=*$ +,6*=$
=(=,*.$ '(56*5$ <(+(5+,*5$ N(7*+,7*5$ N(7,5'*56]
,5'*56*5U$
X@Y 47&V(=&7$ L*56$ 9(5'*N*+$ N(5,6*=*5$ =(C*6*.$ N.9N.5*5$
N(76,7,*5$ +.566.$ L*56$ C(7=*56<,+*5$ =*9N*.$ '(56*5$ +.56<*+$
B,7,=*5^$ N7&67*9$ =+,'.^$ *+*,$ 5*9*$ -*.5$ L*56$ =(B(5.=^$
9(9N(7&-(/$ +,5B*56*5$ <(/&79*+*5$ =(N*5B*56$ L*56$
C(7=*56<,+*5$ 9(-*<=*5*<*5$ '/*79*$ N(5'.'.<*5$ N*-.56$ =('.<.+$
=(N*'*5$ '(56*5$ >$ X+.6*Y$ 0%0$ '.$ N(76,7,*5$ +.566.$ L*56$
C(7=*56<,+*5U$
X"Y ?,5B*56*5$ <(/&79*+*5$ N7&V(=&7$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$
*L*+$ X2Y$'.*-&<*=.<*5$9(-*-,.$;566*7*5$4(5'*N*+*5$'*5$E(-*5B*$
M(6*7*U$











C*6.$ '&=(5$ +(+*N$ L*56$ C,<*5$ N(6*J*.$ 5(6(7.$ =.N.-$ '.C(7.<*5$
=(=,*.$ '(56*5$ <(=(+*7**5$ +.56<*+^$ 9*=*$ <(7B*^$ '*5$ <,*-.V.<*=.$
L*56$C(7-*<,$C*6.$'&=(5$N(6*J*.$5(6(7.$=.N.-U$$








X2Y 4(9(7.5+*/$9(5B*9.5$ +(7J,B,'5L*$9*=-*/*+$ +*9C*/*5$<(N*'*$
'&=(5$ L*56$ '.*56<*+$ &-(/$ 4(9(7.5+*/^$ N(5L(-(566*7*$
N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$
'.=(-(566*7*<*5$9*=L*7*<*+U$
X:Y )*=-*/*+$ +*9C*/*5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
'.C(7.<*5$'(56*5$N7.5=.N$N(56/*76**5$*+*=$'*=*7$N7(=+*=.U$
X>Y 47(=+*=.$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X:Y$ 9(-.N,+.$
<(,566,-*5$'*-*9[$
*U 9(56/*=.-<*5$ 9*/*=.=J*$ C(7N7(=+*=.$ *<*'(9.<$ *+*,$
5&5*<*'(9.<$'.$+.56<*+$5*=.&5*-$'*5\*+*,$.5+(75*=.&5*-f$$
CU 9(56*7*56$ *+*,$9(5L,=,5$ 5*=<*/$ C,<,$ L*56$ '.+(7C.+<*5$
&-(/$-(9C*6*$7(=9.f$
IU 9(56/*=.-<*5$ <*7L*$ <7(*+.V$ *+*,$ .5&T*+.V$ L*56$ '.*<,.$ C*.<$
N*'*$+.56<*+$'*(7*/^$5*=.&5*-$'*5\*+*,$.5+(75*=.&5*-f$
'U 9(9N(7&-(/$/*<$*+*=$<(<*L**5$.5+(-(<+,*-f$
(U 9(9N(7&-(/$ N(56/*76**5$ '.$ C.'*56$ .-9,$ N(56(+*/,*5^$
+(<5&-&6.^$=(5.^$C,'*L*$'*5\*+*,$&-*/7*6*f$
VU 9(56/*=.-<*5$<*7L*$+,-.=$L*56$'.+(7C.+<*5$'.$B,75*-$5*=.&5*-$
L*56$ +(7*<7('.+*=.$ '*5\*+*,$ B,75*-$ L*56$ 9(9N,5L*.$
7(N,+*=.$.5+(75*=.&5*-f$
6U 9(5B*-*5<*5$ +,6*=$ '*5$ <(J*B.C*5$ =(C*6*.$ '&=(5$ '(56*5$
'('.<*=.$L*56$C*.<f$*+*,$
/U 9(56/*=.-<*5$ I*N*.*5$ <.5(7B*$ 9(-*9N*,.$ +*76(+$ L*56$
'.+(+*N<*5$0*+,*5$4(5'.'.<*5$?.566.U$
XKY 4(9C(7.*5$ =(+.*N$ C(5+,<$ 9*=-*/*+$ +*9C*/*5$ '.N7.&7.+*=<*5$
<(N*'*$'&=(5$L*56$C(-,9$9(9N(7&-(/$9*=-*/*+$+*9C*/*5U$
X@Y )*=-*/*+$ +*9C*/*5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ '*5$
*L*+$ X:Y$ '*N*+$ '.C(7.<*5$ <(N*'*$ '&=(5$ L*56$ 9(9(5,/.$
N(7=L*7*+*5$=(C*6*.$C(7.<,+[$
*U 9(9.-.<.$ =(7+.V.<*+$ N(5'.'.<$ L*56$ +(-*/$ '.C(7.$ 5&9&7$
7(6.=+7*=.$'&=(5$&-(/$G(N*7+(9(5f$
CU 9(-*<=*5*<*5$ +7.'/*79*$ N(76,7,*5$ +.566.$ '(56*5$ C(C*5$
<(7B*$N*-.56$=('.<.+$=(N*'*5$'(56*5$2:$X',*$C(-*=Y$0%0$'*5$
N*-.56$ C*5L*<$ 2"$ X(5*9$ C(-*=Y$ 0%0$ N*'*$ =(+.*N$ =(9(=+(7$
=(=,*.$'(56*5$<,*-.V.<*=.$*<*'(9.<5L*$'(56*5$<(+(5+,*5[$
979! !#!$
2Y C(C*5$ <(7B*$ N(5'.'.<*5$ '*5$ N(5(-.+.*5$ N*-.56$ =('.<.+$
=(N*'*5$ '(56*5$ !$ X=(9C.-*5Y$ 0%0$ L*56$ '.-*<=*5*<*5$
'.$N(76,7,*5$+.566.$L*56$C(7=*56<,+*5f$'*5$
:Y C(C*5$ <(7B*$ N(56*C'.*5$ <(N*'*$ 9*=L*7*<*+$ '*N*+$
'.-*<=*5*<*5$ 9(-*-,.$ <(6.*+*5$ N(56*C'.*5$ <(N*'*$
9*=L*7*<*+$ L*56$ '.=(-(566*7*<*5$ &-(/$ N(76,7,*5$
+.566.$L*56$C(7=*56<,+*5$*+*,$9(-*-,.$-(9C*6*$-*.5f$
IU +.'*<$+(7.<*+$=(C*6*.$+(5*6*$+(+*N$N*'*$-(9C*6*$-*.5$'.$-,*7$




:Y #3$ X+,B,/$ N,-,/Y$ +*/,5$ C*6.$ '&=(5$ '(56*5$ B*C*+*5$
N7&V(=&7$L*56$9(5'*N*+$N(7N*5B*56*5$9*=*$+,6*=U$
X"Y %(+(5+,*5$ -(C./$ -*5B,+$9(56(5*.$N(-*<=*5**5$N(5.-*.*5$N7(=+*=.$
'&=(5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X>Y$ '.+(+*N<*5$ &-(/$






*U +,5B*56*5$ N(5'.'.<*5^$ *=,7*5=.$ N(5'.'.<*5^$ C(*=.=J*^$ '*5$
N(56/*76**5$C*6.$'&=(5f$





)(5+(7.$ '*N*+$ 9(5(+*N<*5$ N(7=L*7*+*5$ N(9C(7.*5$ 9*=-*/*+$
+*9C*/*5$L*56$C(7C('*$'*7.$<(+(5+,*5$=(C*6*.9*5*$'.9*<=,'$'*-*9$





X2Y 4(9(7.5+*/$ 9(9C(7.<*5$ 9*=-*/*+$ +*9C*/*5$ L*56$ C(7C(5+,<$
'*5*$ C*6.$ '&=(5^$ C*.<$ L*56$ '.*56<*+$ &-(/$ 4(9(7.5+*/$ 9*,N,5$
N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$
L*56$ '.=(-(566*7*<*5$ 9*=L*7*<*+$ '*5$ '.*-&<*=.<*5$ 9(-*-,.$
;566*7*5$4(5'*N*+*5$'*5$E(-*5B*$M(6*7*U$
X:Y 4(9(7.5+*/$ '*(7*/$ '*N*+$ 9(9C*5+,$ 9*=-*/*+$ +*9C*/*5$ C*6.$
'&=(5^$ C*.<$ L*56$ '.*56<*+$ &-(/$ 4(9(7.5+*/$ 9*,N,5$
N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$








X2Y 4(9(7.5+*/$ '*5\*+*,$ N(9(7.5+*/$ '*(7*/$9(9C(7.<*5$9*=-*/*+$
+*9C*/*5$ '*-*9$ C(5+,<$ <(=(B*/+(7**5$ -*.5$ =(C*6*.9*5*$
'.9*<=,'$ '*-*9$ 4*=*-$ 2>$ /,7,V$ C$ =(=,*.$ '(56*5$ <(+(5+,*5$
N(7*+,7*5$N(7,5'*56],5'*56*5U$$
X:Y 4(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$








X2Y G*-*9$ 9(-*<=*5*<*5$ +,6*=$ <(N7&V(=.&5*-*5^$ '&=(5$ C(7/*<$
9(5'*N*+<*5$N7&9&=.$=(=,*.$'(56*5$N7(=+*=.$<(7B*U$





X2Y G&=(5$ L*56$ '.*56<*+$ &-(/$ 4(9(7.5+*/$ '*N*+$ '.+(9N*+<*5$ N*'*$
B*C*+*5$=+7,<+,7*-$'.$-,*7$N(76,7,*5$+.566.U$
X:Y 4(5(9N*+*5$N*'*$B*C*+*5$=+7,<+,7*-$=(C*6*.9*5*$'.9*<=,'$N*'*$
*L*+$ X2Y$ '*N*+$ '.-*<,<*5$ =(+(-*/$ '&=(5$ L*56$ C(7=*56<,+*5$
C(7+,6*=$=(C*6*.$'&=(5$N*-.56$=('.<.+$=(-*9*$O$X'(-*N*5Y$+*/,5U$
X>Y 0(-*9*$ 9(5(9N*+.$ B*C*+*5$ =+7,<+,7*-$ =(C*6*.9*5*$ '.9*<=,'$
N*'*$*L*+$X2Y^$'&=(5$L*56$C(7=*56<,+*5$<(/.-*56*5$/*<5L*$,5+,<$
9(9N(7&-(/$ +,5B*56*5$ N7&V(=.^$ +,5B*56*5$ V,56=.&5*-^$ +,5B*56*5$
<(/&79*+*5^$+,5B*56*5$</,=,=^$'*5$9*=-*/*+$+*9C*/*5U$
XKY G&=(5$ L*56$ '.+(9N*+<*5$ N*'*$ B*C*+*5$ =+7,<+,7*-^$ '.C(C*=<*5$
=(9(5+*7*$ '*7.$ B*C*+*55L*$ *N*C.-*$ '.+,6*=<*5$ =(I*7*$ N(5,/$ '.$
-,*7$B*C*+*5$'&=(5U$
X@Y G&=(5$ L*56$ '.+(9N*+<*5$ N*'*$ B*C*+*5$ =+7,<+,7*-$ =(C*6*.9*5*$
'.9*<=,'$N*'*$*L*+$ X2Y$'*N*+$'.+,6*=<*5$<(9C*-.$ =(C*6*.$'&=(5$
'*5$ 9(5'*N*+<*5$ /*<]/*<$ '&=(5$ =(=,*.$ '(56*5$ <(+(5+,*5$
N(7*+,7*5$N(7,5'*56],5'*56*5U$
X"Y H*<]/*<$ '&=(5$ L*56$ '.+,6*=<*5$ <(9C*-.$ =(C*6*.9*5*$ '.9*<=,'$
N*'*$ *L*+$ X@Y$ L*56$ C(7,N*$ +,5B*56*5$ N7&V(=.^$ +,5B*56*5$
V,56=.&5*-^$ +,5B*56*5$ </,=,=^$ '*5\*+*,$ +,5B*56*5$ <(/&79*+*5$














X2Y G&=(5$ L*56$ 9(-*<=*5*<*5$ +,6*=$ <(N7&V(=.&5*-*55L*$ C(7/*<$
9(5'*N*+<*5$N(56/*76**5U$
X:Y G&=(5$L*56$9(5'*N*+$N(56/*76**5$=(C*6*.9*5*$'.9*<=,'$N*'*$
*L*+$ X2Y$ 9(7,N*<*5$ '&=(5$ C(7N7(=+*=.^$ C(7'('.<*=.$ -,*7$ C.*=*^$
'*5\*+*,$C(7+,6*=$'.$'*(7*/$</,=,=U$
X>Y G&=(5$ C(7N7(=+*=.$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X:Y$
9(7,N*<*5$'&=(5$L*56[$
*U 9(56/*=.-<*5$ 9*/*=.=J*$ C(7N7(=+*=.$ *<*'(9.<$ *+*,$ 5&5]
*<*'(9.<$'.$+.56<*+$5*=.&5*-$'*5\*+*,$.5+(75*=.&5*-f$
CU 9(56*7*56$ *+*,$ 9(5L,=,5$ 5*=<*/$ C,<,$ L*56$ '.+(7C.+<*5$
&-(/$-(9C*6*$7(=9.f$
IU 9(56/*=.-<*5$ <*7L*$ <7(*+.V$ *+*,$ .5&T*+.V$ L*56$ '.*<,.$ C*.<$
N*'*$+.56<*+$'*(7*/^$5*=.&5*-$'*5\*+*,$.5+(75*=.&5*-f$
'U 9(9N(7&-(/$/*<$*+*=$<(<*L**5$.5+(-(<+,*-f$
(U 9(9N(7&-(/$ N(56/*76**5$ '.$ C.'*56$ .-9,$ N(56(+*/,*5^$
+(<5&-&6.^$=(5.^$C,'*L*$'*5\*+*,$&-*/7*6*f$
VU 9(56/*=.-<*5$ <*7L*$ +,-.=$ L*56$ '.+(7C.+<*5$ '.$ B,75*-$ 5*=.&5*-$
L*56$+(7*<7('.+*=.$'*5\*+*,$ B,75*-$L*56$9(9N,5L*.$7(N,+*=.$
.5+(75*=.&5*-f$
6U 9(5B*-*5<*5$ +,6*=$ '*5$ <(J*B.C*5$ =(C*6*.$ '&=(5$ '(56*5$
'('.<*=.$L*56$C*.<f$*+*,$










B*=*^$ <(5*.<*5$ N*56<*+$ .=+.9(J*^$ V.5*5=.*-^$ N.*6*9^$ '*5\*+*,$
C(5+,<$N(56/*76**5$-*.5U$
X:Y 4(56/*76**5$ +*5'*$ B*=*$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
'*N*+$ '.C(7.<*5$ <(N*'*$ '&=(5$ L*56$ 9(9.-.<.$ N(56*C'.*5$ '*5$
<(=(+.**5$ +(7/*'*N$M(6*7*$%(=*+,*5$P(N,C-.<$ 85'&5(=.*$ =(C*6*.$
'&=(5$=(=,*.$'(56*5$<(+(5+,*5$N(7*+,7*5$N(7,5'*56,5'*56*5U$
X>Y 4(56/*76**5$ <(5*.<*5$N*56<*+$ .=+.9(J*$ =(C*6*.9*5*$'.9*<=,'$




'&=(5$ L*56$ C(7+,6*=$ '.$ '*(7*/$ </,=,=$ '*5$ 9(-*<=*5*<*5$
+,6*=5L*$ =(=,*.$ '(56*5$ <(+(5+,*5$ N(7*+,7*5$ N(7,5'*56]
982! !O:$
,5'*56*5$ ,5+,<$ 2$ X=*+,Y$ <*-.$ =(-*9*$ 9*=*$ <*7.(75L*$ =(C*6*.$
'&=(5U$
X@Y 4(56/*76**5$ '*-*9$ C(5+,<$ V.5*5=.*-^$ N.*6*9^$ '*5\*+*,$ C(5+,<$
N(56/*76**5$ -*.5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ '*N*+$
'.C(7.<*5$ <(N*'*$ '&=(5$ L*56$9(9.-.<.$ N7(=+*=.$ L*56$ '.*<,.$ &-(/$
=*+,*5$N(5'.'.<*5$+.566.^$C,N*+.$*+*,$J*-.<&+*^$6,C(75,7^$)(5+(7.^$
'*5$47(=.'(5U$
X"Y 4(56/*76**5$ '*-*9$ C(5+,<$ +*5'*$ B*=*^$ <(5*.<*5$ N*56<*+$
.=+.9(J*^$ V.5*5=.*-^$ N.*6*9^$ '*5\*+*,$ C(5+,<$ N(56/*76**5$ -*.5$
=(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ '*N*+$ '.C(7.<*5$ &-(/$
N(9.9N.5$ =*+,*5$ N(5'.'.<*5$ +.566.^$ C,N*+.$ *+*,$ J*-.<&+*^$
6,C(75,7^$)(5+(7.^$'*5$47(=.'(5U$
X#Y 4(9(7.5+*/$ 9(9C(7.$ N(56/*76**5$ N,75*C*<+.$ C*6.$ '&=(5$ L*56$
9(5B(-*56$N(5=.,5$C(7,N*$+,5B*56*5$N,75*C*<+.$=(C(=*7$@$X-.9*Y$
<*-.$6*B.$N&<&<U$
XOY 4(56/*76**5$ <(N*'*$ '&=(5$ '*N*+$ '.C(7.<*5$ '*-*9$ 7*56<*$
9(9N(7.56*+.$ ,-*56$ +*/,5$ <(9(7'(<**5$ P(N,C-.<$ 85'&5(=.*^$
,-*56$ +*/,5$ N7&T.5=.^$ ,-*56$ +*/,5$ <*C,N*+(5$ *+*,$ <&+*^$ ,-*56$
+*/,5$ =*+,*5$ N(5'.'.<*5$ +.566.^$ /*7.$ N(5'.'.<*5$ 5*=.&5*-^$
'*5\*+*,$/*7.$C(=*7$-*.5U$
X!Y 4(56/*76**5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ '*N*+$
'.C(7.<*5$&-(/$9*=L*7*<*+U$
X23Y %(+(5+,*5$ 9(56(5*.$ C(5+,<$ '*5$ N(9C(7.*5$ N(56/*76**5$
=(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ =*9N*.$ '(56*5$ *L*+$ XOY$





X2Y G&=(5$ L*56$ 6,6,7$ '*-*9$9(-*<=*5*<*5$ +,6*=$ '.$ '*(7*/$ </,=,=$
9(5'*N*+$N(56/*76**5U$
X:Y 4(56/*76**5$ <(N*'*$ '&=(5$ L*56$ 6,6,7$ =(C*6*.9*5*$ '.9*<=,'$
N*'*$ *L*+$ X2Y$ '*N*+$ '.C(7.<*5$ &-(/$ 4(9(7.5+*/^$ N(9(7.5+*/$
'*(7*/^$ 9*=L*7*<*+^$ &76*5.=*=.$ N7&V(=.^$ '*5\*+*,$ =*+,*5$
N(5'.'.<*5$+.566.U$
X>Y 4(9(7.5+*/$ '*5\*+*,$ N(9(7.5+*/$ '*(7*/$ J*B.C$ 9(5L('.*<*5$
C.*L*$N(9*<*9*5^$+(79*=,<$C.*L*$N(7B*-*5*5$,5+,<$N(9*<*9*5$










'*-*9$ C(5+,<$ 7*=*$ *9*5$ '*5$ B*9.5*5$ <(=(-*9*+*5$ '*7.$
4(9(7.5+*/^$N(9(7.5+*/$'*(7*/^$N(5L(-(566*7*$N(5'.'.<*5$+.566.$
983! !O>$
*+*,$ =*+,*5$ N(5'.'.<*5$ +.566.^$ &76*5.=*=.$ N7&V(=.^$ '*5\*+*,$
9*=L*7*<*+$=(=,*.$'(56*5$<(J(5*56*55L*U$
X:Y P*=*$*9*5$'*5$ B*9.5*5$<(=(-*9*+*5$'*-*9$9(-*<=*5*<*5$+,6*=$
=(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ '.N(7&-(/$ 9(-*-,.$





X2Y G&=(5$ C(7/*<$ 9(5'*N*+<*5$ N(7-.5',56*5$ /,<,9$ '*7.$ +.5'*<$
<(<(7*=*5^$ *5I*9*5^$ N(7-*<,*5$ '.=<7.9.5*+.V^$ .5+.9.'*=.^$ *+*,$
N(7-*<,*5$ +.'*<$ *'.-$ '*7.$ N.9N.5*5$N(76,7,*5$ +.566.^$9*/*=.=J*^$
&7*56$+,*$9*/*=.=J*^$9*=L*7*<*+^$C.7&<7*=.^$'*5\*+*,$N./*<$-*.5U$
X:Y G&=(5$ C(7/*<$ 9(5'*N*+<*5$ N(7-.5',56*5$ N7&V(=.$ +(7/*'*N$
N(9,+,=*5$ /,C,56*5$ <(7B*$ L*56$ +.'*<$ =(=,*.$ '(56*5$ N(7*+,7*5$
N(7,5'*56],5'*56*5^$ N(9C(7.*5$ .9C*-*5$ L*56$ +.'*<$ J*B*7^$
N(9C*+*=*5$ '*-*9$ 9(5L*9N*.<*5$ N*5'*56*5^$ N(-(I(/*5$
+(7/*'*N$ N7&V(=.^$ '*5$ N(9C*+*=*5$ *+*,$ N(-*7*56*5$ -*.5$ L*56$
'*N*+$ 9(56/*9C*+$ '&=(5$ '*-*9$ 9(-*<=*5*<*5$ +,6*=$
<(N7&V(=.&5*-*55L*U$
X>Y G&=(5$ C(7/*<$ 9(5'*N*+<*5$ N(7-.5',56*5$ <(=(-*9*+*5$ '*5$
<(=(/*+*5$<(7B*$'*7.$N(5L(-(566*7*$N(5'.'.<*5$+.566.$*+*,$=*+,*5$
N(5'.'.<*5$ +.566.$ +(7/*'*N$ 7.=.<&$ 6*566,*5$ <(*9*5*5$ <(7B*^$






,5+,<$ 9(566,5*<*5$ '*+*$ '*5$ =,9C(7$ L*56$ '.<*+(6&7.<*5$
+(7-*7*56$ =(=,*.$ '(56*5$ <(+(5+,*5$ N(7*+,7*5$ N(7,5'*56]
,5'*56*5U$
X:Y %(6.*+*5$ *<*'(9.<$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
9(7,N*<*5$ <(6.*+*5$ N(-*<=*5**5$ '*79*$ N(5(-.+.*5$ L*56$ =(=,*.$
'(56*5$C.'*56$<(*/-.*5$'&=(5$L*56$C(7=*56<,+*5U$
X>Y 4(566,5**5$ '*+*$ '*5$ =,9C(7$ L*56$ '.<*+(6&7.<*5$ +(7-*7*56$ &-(/$
N(7*+,7*5$ N(7,5'*56],5'*56*5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$
*L*+$ X2Y$'.-*<,<*5$ =(=,*.$'(56*5$<*.'*/$<(.-9,*5^$'(56*5$ +(+*N$





X2Y G&=(5$ 9(9N(7&-(/$ N(7-.5',56*5$ /*<$ *+*=$ <(<*L**5$ .5+(-(<+,*-$
=(=,*.$'(56*5$<(+(5+,*5$N(7*+,7*5$N(7,5'*56],5'*56*5U$












X2Y G&=(5$ 9(9N(7&-(/$ <(=(9N*+*5$ 9(5.56<*+<*5$ <&9N(+(5=.^$
*<=(=$ <($ =,9C(7$ C(-*B*7^$ *<=(=$ <($ =,9C(7$ .5V&79*=.^$ *<=(=$ <($
=*7*5*$ '*5$ N7*=*7*5*$ N(9C(-*B*7*5^$ =(7+*$ <(=(9N*+*5$
9(-*<,<*5$ N(5(-.+.*5$ '*5$ N(56*C'.*5$ <(N*'*$ 9*=L*7*<*+$ '*7.$
4(9(7.5+*/^$N(9(7.5+*/$'*(7*/^$N(5L(-(566*7*$N(5'.'.<*5$+.566.$
*+*,$ =*+,*5$ N(5'.'.<*5$ +.566.^$ &76*5.=*=.$ N7&V(=.^$ '*5\*+*,$
9*=L*7*<*+$=(=,*.$'(56*5$<(J(5*56*5$9*=.56]9*=.56U$
X:Y %(=(9N*+*5$ ,5+,<$ 9(5.56<*+<*5$ <&9N(+(5=.$ =(C*6*.9*5*$
'.9*<=,'$N*'*$*L*+$X2Y$9(-.N,+.$<(=(9N*+*5$,5+,<$9(5'*N*+<*5$
N(5'.'.<*5$ -*5B,+^$9(56.<,+.$ N(5'.'.<*5$'*5$N(-*+./*5^$ =(9.5*7^$
-&<*<*7L*^$=(7+*$<(6.*+*5$-*.5$L*56$=(B(5.=U$
X>Y %(=(9N*+*5$ ,5+,<$ 9(9N(7&-(/$ *<=(=$ =,9C(7$ C(-*B*7$ '*5$
.5V&79*=.$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ 9(5I*<,N$
<(=(9N*+*5$,5+,<$9(566,5*<*5$=,9C(7]=,9C(7$ .5V&79*=.$L*56$
C(-,9$ +(7C,<*$ ,5+,<$ ,9,9$ '*-*9$ 7*56<*$ N(56(9C*56*5$ .-9,$
N(56(+*/,*5^$ +(<5&-&6.^$ =(5.^$ '*5\*+*,$ &-*/7*6*$ =(=,*.$ '(56*5$
<(+(5+,*5$N(7*+,7*5$N(7,5'*56],5'*56*5U$
XKY %(=(9N*+*5$,5+,<$9(-*<,<*5$N(5(-.+.*5$'*5$N(56*C'.*5$<(N*'*$
9*=L*7*<*+$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ 9(5I*<,N$
<(=(9N*+*5$,5+,<$9(9N(7&-(/$'*5\*+*,$9(9*5V**+<*5$=,9C(7$






X2Y G&=(5$ 9(9N(7&-(/$ *<=(=$ ,5+,<$ 9(9*5V**+<*5$ =*7*5*$ '*5$
N7*=*7*5*$ N(9C(-*B*7*5$ L*56$ '.=('.*<*5$ &-(/$ 4(9(7.5+*/^$
N(9(7.5+*/$'*(7*/^$N(5L(-(566*7*$N(5'.'.<*5$+.566.$*+*,$=*+,*5$
N(5'.'.<*5$+.566.^$'*5$9*=L*7*<*+U$$
X:Y G*-*9$ 9(9*5V**+<*5$ =*7*5*$ '*5$ N7*=*7*5*$ N(9C(-*B*7*5$
=(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ '&=(5$ J*B.C$ 9(5**+.$
N(7*+,7*5$L*56$'.+(+*N<*5$&-(/$4(9(7.5+*/^$N(9(7.5+*/$'*(7*/^$












X2Y G&=(5$ 9(9.-.<.$ <(C(C*=*5$ *<*'(9.<^$ <(C(C*=*5$ 9.9C*7$
*<*'(9.<^$'*5$&+&5&9.$<(.-9,*5U$
X:Y %(C(C*=*5$ *<*'(9.<$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
9(7,N*<*5$ <(C(C*=*5$ L*56$ '.9.-.<.$ '&=(5$ ,5+,<$ 9(-*<=*5*<*5$
<(6.*+*5$ *<*'(9.<$ L*56$ +(7<*.+$ '(56*5$ N(5'.'.<*5$ '*5$
N(56(9C*56*5$ .-9,$ N(56(+*/,*5^$ +(<5&-&6.^$ =(5.^$ C,'*L*^$
'*5\*+*,$&-*/7*6*$=(I*7*$9*5'.7.$'*5$C(7+*566,56$B*J*CU$
X>Y %(C(C*=*5$9.9C*7$ *<*'(9.<$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$
X2Y$ C(7-*<,$ =(C*6*.$ C*6.*5$ '*7.$ <(C(C*=*5$ *<*'(9.<$ L*56$
9(9,56<.5<*5$ '&=(5$ 9(5L*9N*.<*5$ N.<.7*5$ '*5$ N(5'*N*+$
*<*'(9.<$ '*-*9$ V&7,9$ *<*'(9.<$ L*56$ '.=(-(566*7*<*5$ &-(/$
=*+,*5$N(5'.'.<*5$+.566.^$=(=,*.$'(56*5$<*.'*/$<(.-9,*5^$5&79*^$
'*5$ 5.-*.^$ =(7+*$ '.-*<,<*5$ =(=,*.$ '(56*5$ <(+(5+,*5$ N(7*+,7*5$
N(7,5'*56],5'*56*5U$
XKY S+&5&9.$ <(.-9,*5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$
9(7,N*<*5$ <(9*5'.7.*5$ '*5$ <(C(C*=*5$ =,*+,$ I*C*56$ .-9,$
N(56(+*/,*5^$ +(<5&-&6.^$ =(5.^$ C,'*L*^$ '*5\*+*,$ &-*/7*6*$ L*56$
9(-(<*+$N*'*$<(</*=*5$*+*,$<(,5.<*5$I*C*56$.-9,$N(56(+*/,*5^$
+(<5&-&6.^$ =(5.^$ C,'*L*^$ '*5\*+*,$ &-*/7*6*$ '*-*9$ 9(56,56<*N^$
9(5(9,<*5^$ '*5\*+*,$ 9(9N(7+*/*5<*5$ <(C(5*7*5$ 9(5,7,+$








X2Y G&=(5$ 9(9.-.<.$ <(C(C*=*5$ '*-*9$ 9(9C(7.<*5$ N(5.-*.*5$ '*5$
9(5(5+,<*5$ <(-,-,=*5$ 9*/*=.=J*$ =(=,*.$ '(56*5$ <7.+(7.*$ '*5$
N7&=(',7$ L*56$ '.+(+*N<*5$ &-(/$ N(76,7,*5$ +.566.$ '*5$ N(7*+,7*5$
N(7,5'*56],5'*56*5U$
X:Y 4(5.-*.*5$ '*5$ N(5(5+,*5$ <(-,-,=*5$ 9*/*=.=J*$ =(C*6*.9*5*$






















X:Y G&=(5$ L*56$ '.*56<*+$ &-(/$ N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$
=*+,*5$ N(5'.'.<*5$ +.566.$ L*56$ '.=(-(566*7*<*5$ 9*=L*7*<*+$





X2Y 0(-*.5$ I,+.$ =(C*6*.9*5*$ '.9*<=,'$ '*-*9$ 4*=*-$ >2^$ '&=(5$ '*N*+$
9(9N(7&-(/$ I,+.$ ,5+,<$ =+,'.$ '*5$ N(5(-.+.*5$ *+*,$ ,5+,<$
N(56(9C*56*5$ .-9,$ N(56(+*/,*5^$ +(<5&-&6.^$ =(5.^$ C,'*L*^$
'*5\*+*,$ &-*/7*6*$ '(56*5$ +(+*N$ 9(9N(7&-(/$ 6*B.$ N&<&<^$
+,5B*56*5$ L*56$ 9(-(<*+$ N*'*$ 6*B.^$ =(7+*$ N(56/*=.-*5$ -*.55L*$






*U *=.=+(5$ */-.$ *+*,$ -(<+&7$ C(7/*<$ 9(5'*N*+<*5$ I,+.$ @$ X-.9*Y$
+*/,5$=(<*-.f$
CU -(<+&7$ <(N*-*$ *+*,$ N7&V(=&7$ C(7/*<$ 9(5'*N*+<*5$ I,+.$ K$
X(9N*+Y$+*/,5$=(<*-.U$
















X"Y 4(-*<=*5**5$ I,+.$ ,5+,<$ =+,'.$ '*5$ N(5(-.+.*5$ =(C*6*.9*5*$









X2Y G*-*9$ <(*'**5$ '*7,7*+^$ 4(9(7.5+*/$ '*N*+$ 9(9C(7-*<,<*5$
<(+(5+,*5$ J*B.C$ <(7B*$ <(N*'*$ '&=(5$ '*5\*+*,$ J*76*$ 5(6*7*$
85'&5(=.*$ -*.5$ L*56$ 9(9(5,/.$ <,*-.V.<*=.$ *<*'(9.<$ '&=(5$ '*5$




</,=,=$ =(/.566*$ N7&=(=$ N(5L(-(566*7**5$ +7.'/*79*$ N(76,7,*5$
+.566.$ +.'*<$ '*N*+$ +(7-*<=*5*$ =(I*7*$ 5&79*-$ =(=,*.$ '(56*5$
<(+(5+,*5$N(7*+,7*5$N(7,5'*56],5'*56*5U$
X>Y W*76*$ 5(6*7*$ L*56$ '*N*+$ '.+,6*=<*5$ J*BB.C$ <(7B*$ =(C*6*.9*5*$
'.9*<=,'$N*'*$*L*+$X2Y$*'*-*/$[$




*<*'(9.<5L*$ '.+(+*N<*5$ &-(/$ N(5L(-(566*7*$ N(5'.'.<*5$
+.566.$*+*,$=*+,*5$N(5'.'.<*5$+.566.$N(5(7.9*U$




X"Y W*76*$ 5(6*7*$ L*56$ '.+,6*=<*5$ 9(5B*-*5.$ J*B.C$ <(7B*$
=(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X>Y$ 9(9N(7&-(/$ +,5B*56*5$
J*B.C$<(7B*$=(+*7*$'(56*5$+,5B*56*5$N7&V(=.^$+,5B*56*5$V,56=.&5*-$
*+*,$ =,C=.'.$ +,5B*56*5$ V,56=.&5*-^$ +,5B*56*5$ </,=,=^$ '*5\*+*,$
+,5B*56*5$ <(/&79*+*5$ C*6.$ N7&V(=&7$ =(-*9*$9(5B*-*5<*5$ +,6*=$








X:Y 4(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$
9(5(+*N<*5$ <(C.B*<*5$ '*5$ N(-*<=*5**5$ .<*+*5$ '.5*=$ C*6.$ I*-&5$
'&=(5$ ,5+,<$ 9(9(5,/.$ <(N(5+.56*5$ N(5L(-(566*7*$ N(5'.'.<*5$
+.566.$*+*,$=*+,*5$N(5'.'.<*5$+.566.$L*56$C(7=*56<,+*5U$
X>Y 8<*+*5$ '.5*=$ C*6.$ I*-&5$ '&=(5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$
X2Y$'.9*<=,'<*5$,5+,<$9(9(5,/.$<(C,+,/*5$'&=(5$N*'*$=*+,*5$
N(5'.'.<*5$ +.566.$ '*-*9$ 7*56<*$ 9(9(5,/.$ 0+*5'*7$ M*=.&5*-$
4(5'.'.<*5$ '*5$ N(5.56<*+*5$ 9,+,$ N(5L(-(566*7**5$ +7.'/*79*$
N(76,7,*5$+.566.U$
988! !OO$
XKY %(C,+,/*5$ I*-&5$ '&=(5$ N(5(7.9*$ .<*+*5$ '.5*=$ '.'*=*7<*5$ N*'*$
<(C,+,/*5$ +(5*6*$ '&=(5$ 9(5,7,+$ C.'*56$ <(.-9,*5$ '*5\*+*,$
C.'*56$<(N7&V(=.*5$=(I*7*$5*=.&5*-U$
X@Y 8<*+*5$'.5*=$'.C(7.<*5$<(N*'*$9*/*=.=J*$N7&67*9$9*6.=+(7$*+*,$
N7&67*9$'&<+&7$ =(C*6*.$ I*-&5$'&=(5$ L*56$9(9N(7&-(/$C*5+,*5$
C.*L*$N(5'.'.<*5U$
X"Y E*5+,*5$ C.*L*$ N(5'.'.<*5$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X@Y$








X#Y 4(7=L*7*+*5$ N(5(7.9*$ .<*+*5$ '.5*=$ C*6.$ I*-&5$ '&=(5$ 9(-.N,+.$
N(7=L*7*+*5$*<*'(9.<$'*5$5&5*<*'(9.<U$
XOY 47&=(',7$ 7(<7,+9(5$ N(5(7.9*$ .<*+*5$ '.5*=$ C*6.$ I*-&5$ '&=(5$
=(<,7*56]<,7*565L*$ 9(-.N,+.$ =(-(<=.$ '*5$ N(5(+*N*5$ I*-&5$
N(5(7.9*$.<*+*5$'.5*=U$
X!Y %(+(5+,*5$ -(C./$ -*5B,+$ 9(56(5*.$ N(7=L*7*+*5$ '*5$ N7&=(',7$
7(<7,+9(5$ I*-&5$ '&=(5$ N(5(7.9*$ .<*+*5$ '.5*=$ =(C*6*.9*5*$





X2Y 0(C(-,9$ 9(9,-*.$ N(5'.'.<*5$ .<*+*5$ '.5*=^$ I*-&5$ '&=(5$ .<*+*5$
'.5*=$9(5*5'*+*56*5.[$
*U N(75L*+**5$ +(7+,-.=$ +(5+*56$ <(=('.**55L*$ ,5+,<$ '.*56<*+$
9(5B*'.$ N(6*J*.$ 5(6(7.$ =.N.-$ '*5$ '.+(9N*+<*5$ '.$ J.-*L*/$
M(6*7*$%(=*+,*5$P(N,C-.<$85'&5(=.*f$'*5$
CU N(7B*5B.*5$.<*+*5$'.5*=U$
X:Y 4(9(7.5+*/$ 9(56*56<*+$ I*-&5$ '&=(5$ .<*+*5$ '.5*=$ L*56$ +(-*/$
9(5L(-(=*.<*5$ N(5'.'.<*5$ .<*+*5$ '.5*=5L*$ =(C*6*.$ N(6*J*.$








X2Y 4(56*56<*+*5$ '*5$ N(5(9N*+*5$ '&=(5$ L*56$ '.*56<*+$ &-(/$
4(9(7.5+*/^$ '.-*<,<*5$ =(=,*.$ '(56*5$ <(+(5+,*5$ N(7*+,7*5$
N(7,5'*56],5'*56*5U$
X:Y 4(56*56<*+*5$ '*5$ N(5(9N*+*5$ '&=(5$ L*56$ '.*56<*+$ &-(/$
N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$
989! !O!$
L*56$ '.=(-(566*7*<*5$ 9*=L*7*<*+$ '.-*<,<*5$ C(7'*=*7<*5$
N(7B*5B.*5$<(7B*$*+*,$<(=(N*<*+*5$<(7B*$C(7=*9*U$
X>Y 4(56*56<*+*5$ '*5$ N(5(9N*+*5$ '&=(5$ =(C*6*.9*5*$ '.9*<=,'$
N*'*$*L*+$ X2Y$'*5$*L*+$ X:Y^$C(7'*=*7<*5$N(7(5I*5**5$<(C,+,/*5$






+.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ J*B.C$ 9(5*5'*+*56*5.$
N(75L*+**5$ <(=*566,N*5$ ,5+,<$ '.+,6*=<*5$ '.$ '*(7*/$ </,=,=$
N*-.56$=('.<.+$=(-*9*$:$X',*Y$+*/,5U$
X:Y G&=(5$ L*56$C(7+,6*=$'.$ '*(7*/$ </,=,=$C(7/*<$ *+*=$ 7,9*/$'.5*=$
L*56$'.=('.*<*5$&-(/$4(9(7.5+*/$*+*,$N(9(7.5+*/$'*(7*/$=(=,*.$
'(56*5$<(J(5*56*55L*U$
X>Y P,9*/$ '.5*=$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X:Y$ 9(9(5,/.$
=+*5'*7$ <(-*L*<*5$ /,5.$ '*5$ '.6,5*<*5$ =(-*9*$ '&=(5$ L*56$
C(7=*56<,+*5$C(7+,6*=$'.$'*(7*/$</,=,=U$
XKY 4(9(-./*7**5$ 7,9*/$'.5*=$ =(C*6*.9*5*$'.9*<=,'$N*'*$*L*+$ X:Y$
'*5$ *L*+$ X>Y$ 9(5B*'.$ +*566,56$ B*J*C$ 4(9(7.5+*/$ *+*,$
N(9(7.5+*/$'*(7*/$=(=,*.$'(56*5$<(J(5*56*55L*U$
X@Y H*<$ 9(5(9N*+.$ 7,9*/$ '.5*=$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$
X:Y$ '*5$ *L*+$ X>Y$ '.I*C,+$ *N*C.-*$ '&=(5$ L*56$ C(7=*56<,+*5$ +.'*<$
9(-*<=*5*<*5$<(J*B.C*5$=(C*6*.$'&=(5U$
X"Y G&=(5$L*56$ +(-*/$C(7+,6*=$ =(C*6*.9*5*$'.9*<=,'$N*'*$*L*+$ X2Y$
C(7/*<$N.5'*/$+,6*=$=(+(-*/$+(7=('.*$'&=(5$N(566*5+.U$
X#Y G*-*9$ /*-$ +(7B*'.$ <(<&=&56*5$ '&=(5^$ 4(9(7.5+*/$ J*B.C$
9(5L('.*<*5$ '&=(5$ N(566*5+.$ ,5+,<$ 9(5B*9.5$ <(C(7-*5B,+*5$





X2Y 4(9.5'*/*5$ '&=(5$ L*56$ '.*56<*+$ &-(/$ 4(9(7.5+*/$ '*N*+$




C*.<$ '.$ +.56<*+$ 5*=.&5*-$ 9*,N,5$ '.$ +.56<*+$ =*+,*5$ N(5'.'.<*5$
+.566.$=(=,*.$'(56*5$<(+(5+,*5$N(7*+,7*5$N(7,5'*56],5'*56*5U$
X>Y 4(9.5'*/*5$'&=(5$L*56$'.*56<*+$&-(/$N(5L(-(566*7*$N(5'.'.<*5$
+.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$ '.=(-(566*7*<*5$
9*=L*7*<*+^$ C*.<$ *+*=$ N(79.5+**5$ =(5'.7.$ 9*,N,5$ <(N(5+.56*5$















'*5$ L*56$ C(7=*56<,+*5$ +(-*/$ '.C(7.$ <(=(9N*+*5$ ,5+,<$
9(9(5,/.5L*^$ '.<(5*.$ =*5<=.$ &-(/$ 4(9(7.5+*/^$ N(5L(-(566*7*$
N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$
'.=(-(566*7*<*5$9*=L*7*<*+$C(7,N*[$
*U '.*-./+,6*=<*5$ N*'*$ N(<(7B**5$ +(5*6*$ <(N(5'.'.<*5$ L*56$
+.'*<$9(9N(7=L*7*+<*5$<,*-.V.<*=.$'*5$<&9N(+(5=.$'&=(5f$




*<*'(9.<$ '*5$ <&9N(+(5=.$ ,5+,<$ 9(-*<=*5*<*5$ +,6*=$ =(C*6*.$
'&=(5$ L*56$9(5&-*<$ J*B.C$ <(7B*$ '.$ '*(7*/$ </,=,=$ =(C*6*.9*5*$
'.*+,7$'*-*9$4*=*-$ >>$ *L*+$ X>Y$ C,+.7$ *$ '*5$C,+.7$ C$ '.<(5*.$ =*5<=.$
&-(/$ 4(9(7.5+*/$ '*5\*+*,$ N(9(7.5+*/$ '*(7*/$ =(=,*.$ '(56*5$
<(J(5*56*55L*$C(7,N*[$
*U N(5,5'**5$ <(5*.<*5$ N*56<*+$ =(-*9*$ :$ X',*Y$ +*/,5$ C*6.$
'&=(5$N(6*J*.$5(6(7.$=.N.-f$
CU N(5I*C,+*5$ +,5B*56*5$ V,56=.&5*-$ *+*,$ =,C=.'.$ +,5B*56*5$
V,56=.&5*-$=(-*9*$:$X',*Y$+*/,5$C*6.$'&=(5f$'*5\*+*,$
IU N(56/(5+.*5$ N(-*L*5*5$ <(N(9(7.5+*/*5$ +*5N*$ 9(-*566*7$





X2Y b*-&5$ '&=(5$ N(5(7.9*$ .<*+*5$ '.5*=$ L*56$ +.'*<$ 9(-*<=*5*<*5$
+,6*=$ =(=,*.$ '(56*5$ N(75L*+**5$ +(7+,-.=$ '*5$ N(7B*5B.*5$ .<*+*5$
'.5*=$ =(C*6*.9*5*$ '.9*<=,'$ '*-*9$ 4*=*-$ >@$ *L*+$ X2Y$ '.<(5*.$
=*5<=.$=(=,*.$'(56*5$<(+(5+,*5$N(7*+,7*5$N(7,5'*56,5'*56*5U$
X:Y G&=(5$ L*56$ +(-*/$ 9(-*<=*5*<*5$ .<*+*5$ '.5*=$ =(C*6*.9*5*$
'.9*<=,'$'*-*9$4*=*-$>@$*L*+$X2Y$+(+*N.$9(56.56<*7.$N(75L*+**5$




CU N(56/(5+.*5$N(9C(7.*5$ +,5B*56*5$N7&V(=.$ =(-*9*$K$ X(9N*+Y$
+*/,5f$
IU N(56/(5+.*5$ N(9C(7.*5$ +,5B*56*5$ V,56=.&5*-$ =(-*9*$ K$
X(9N*+Y$+*/,5f$
991! !!2$






4(76,7,*5$ +.566.$ L*56$ =,'*/$ '.+(+*N<*5$ =(C*6*.$ N(5L(-(566*7*$
=(7+.V.<*=.$ N(5'.'.<$ ,5+,<$ '&=(5$ 5*9,5$ C(7'*=*7<*5$ (T*-,*=.$
4(9(7.5+*/$ +.'*<$ 9(9(5,/.$ -*6.$ <7.+(7.*$ =(C*6*.9*5*$ '.9*<=,'$








G*-*9$ B*56<*$ J*<+,$ @$ X-.9*Y$ +*/,5$ =(B*<$ C(7-*<,5L*$ 4(7*+,7*5$
4(9(7.5+*/$ .5.^$ '&=(5$ L*56$ C(-,9$ 9(9(5,/$ <,*-.V.<*=.$ *<*'(9.<$
9*6.=+(7$ *+*,$ L*56$ =(+*7*^$ '*N*+$ 9(56.<,+.$ ,B.$ <&9N(+(5=.$ ,5+,<$
9(9N(7&-(/$=(7+.V.<*+$N(5'.'.<$*N*C.-*$=,'*/$[$
*U 9(5I*N*.$ ,=.*$ "3$ X(5*9$ N,-,/Y$ +*/,5$ '*5$ 9(9N,5L*.$
N(56*-*9*5$<(7B*$>3$X+.6*$N,-,/Y$+*/,5$=(C*6*.$'&=(5f$*+*,$
CU 9(9N,5L*.$ B*C*+*5$ *<*'(9.<$ -(<+&7$ <(N*-*$ '(56*5$ 6&-&56*5$
8g\I^$ *+*,$ L*56$ 9(9(5,/.$ *56<*$ <7('.+$ <,9,-*+.V$ B*C*+*5$





X2Y 4*'*$ 4*'*$ =**+$ 4(7*+,7*5$ 4(9(7.5+*/$ .5.$ C(7-*<,^$ '&=(5$ +(+*N$





N7&V(=&7$ '*5$ C(-,9$ 9(9(5,/.$ <,*-.V.<*=.$ *<*'(9.<$ 9*6.=+(7^$
/*7,=$9(9(5,/.$<,*-.V.<*=.$*<*'(9.<$L*56$'.N(7=L*7*+<*5U$
X>Y G*-*9$B*56<*$J*<+,$"$X(5*9Y$+*/,5$=(B*<$4(7*+,7*5$4(9(7.5+*/$









F5'*56$ M&9&7$ 2K$ ?*/,5$ :33@$ +(5+*56$ D,7,$ '*5$ G&=(5$
992! !!:$
XZ(9C*7*5$ M(6*7*$ P(N,C-.<$ 85'&5(=.*$ ?*/,5$ :33@$ M&9&7$ 2@#^$
?*9C*/*5$ Z(9C*7*5$ M(6*7*$ P(N,C-.<$ 85'&5(=.*$ M&9&7$ K@O"Y^$
G&=(5$ '*-*9$ B*C*+*5$ L*56$ C(-,9$ 9(9.-.<.$ =(7+.V.<*+$ N(5'.'.<$





4*'*$ =**+$ 4(7*+,7*5$ 4(9(7.5+*/$ .5.$ 9,-*.$ C(7-*<,$ =(9,*$ N(7*+,7*5$
N(7,5'*56],5'*56*5$L*56$9(56*+,7$+(5+*56$'&=(5$'.5L*+*<*5$9*=./$











;6*7$ =(+.*N$ &7*56$ 9(56(+*/,.5L*$ 9(9(7.5+*/<*5$ N(56,5'*56*5$




































%,*-.+*=$ 9*5,=.*$ L*56$ '.C,+,/<*5$ &-(/$ C*56=*$ 85'&5(=.*$ N*'*$ 9*=*$ '(N*5$ *'*-*/$
9*9N,$9(56/*'*N.$ N(7=*.56*5$ L*56$ =(9*<.5$ <(+*+$ '(56*5$ C*56=*$ -*.5$ '.$ ',5.*U$ %,*-.+*=$









7&/*5.^$ '*5$9(9(5,/.$ <,*-.V.<*=.$ -*.5$ L*56$'.N(7=L*7*+<*5$ =*+,*5$N(5'.'.<*5$ +.566.$ +(9N*+$
C(7+,6*=^$=(7+*$9(9.-.<.$<(9*9N,*5$,5+,<$9(J,B,'<*5$+,B,*5$N(5'.'.<*5$5*=.&5*-U$G&=(5$
*'*-*/$ N(5'.'.<$ N7&V(=.&5*-$ '*5$ .-9,J*5$ '(56*5$ +,6*=$ ,+*9*$ 9(5+7*5=V&79*=.<*5^$
9(56(9C*56<*5^$ '*5$ 9(5L(C*7-,*=<*5$ .-9,$ N(56(+*/,*5^$ +(<5&-&6.^$ '*5$ =(5.$ 9(-*-,.$




N(5'.'.<*5$ 5*=.&5*-$ L*56$ N(-*<=*5**55L*$ 9(9N(7/*+.<*5$ C(7C*6*.$ N(7*+,7*5$ N(7,5'*56]
,5'*56*5$'.$C.'*56$N(5'.'.<*5^$<(N(6*J*.*5^$<(+(5*6*<(7B**5^$<(,*56*5^$'*5$N(9(7.5+*/*5$
'*(7*/U$ 4(9C(7.*5$ =(7+.V.<*+$ N(5'.'.<$ C*6.$ '&=(5$ '.-*<,<*5$ 9(-*-,.$ =(7+.V.<*=.$ '(56*5$
9(9N(7+.9C*56<*5$ N(5.-*.*5$ N&7+&V&-.&$ N(56*-*9*5$ N(5'.'.<*5$ '*5$ N(5(-.+.*5$ =(7+*$
<(6.*+*5$*<*'(9.<$*+*,$N7&V(=.&5*-$-*.5$L*56$'.N(7&-(/$=(-*9*$C(7+,6*=U$H*-$.5.$'.-*5'*=.$&-(/$
N(7+.9C*56*5$ C*/J*$ C*6.$ '&=(5$ =(C*6*.$ N(5'.'.<$ N7&V(=.&5*-$ '*5$ .-9,J*5^$ N(9(7&-(/*5$
'*5$ N(5'*-*9*5$ .-9,$ N(56(+*/,*5^$ +(<5&-&6.^$ '*5\*+*,$ =(5.$ '*N*+$ '.-*<,<*5$ 9(-*-,.$
N(56*-*9*5$ -*56=,56$ L*56$ '..5+(75*-.=*=.$ '*5$ '.9*<5*.$ =(I*7*$ 7(V-(<+.VU$ S-(/$ <*7(5*$ .+,^$
N(56*<,*5$ *+*=$ N(56*-*9*5$ +(7=(C,+$9(7,N*<*5$ C*6.*5$ .5+(67*-$ '*7.$ N7&=(=$ N(9C(5+,<*5$
<&9N(+(5=.$'&=(5$=(C*6*.$*6(5$N(9C(-*B*7*5U$
4(56*+,7*5$ -*.5$ +(5+*56$ '&=(5$ *'*-*/$ =(7+.V.<*=.$ C*6.$ '&=(5$ L*56$ C(-,9$9(9(5,/.$
<,*-.V.<*=.$ *<*'(9.<^$ +(+*N.$ 9(5',',<.$ B*C*+*5$ =+7,<+,7*-^$ (<,.T*-(5=.$ *5+*7*$ N(56*-*9*5$
9(56*B*7$'(56*5$*56<*$<7('.+$<,9,-*+.V^$ =(7+*$N(9C*+*=*5$,=.*$'&=(5$C(7'*=*7<*5$ B*C*+*5$
V,56=.&5*-U$ 4(56*+,7*5$ </,=,=$ .5.$ '.-*5'*=.$ &-(/$ N(7+.9C*56*5$ ,5+,<$ 9(9&+.T*=.$ '*5$
9(56/*76*.$ '('.<*=.$ '&=(5$ '*-*9$ 9(-*<=*5*<*5$ +,6*=$ N7&V(=.&5*-$ =(C*6*.$ N(5'.'.<$ '*5$
.-9,J*5$L*56$C(79*7+*C*+U$
0(=,*.$*9*5*+$F5'*56]F5'*56$M&9&7$2K$?*/,5$:33@$+(5+*56$D,7,$'*5$G&=(5$=(7+*$






































































4(5(+*N*5$ N(76,7,*5$ +.566.$ '.-*<,<*5$ '(56*5$ N7.5=.N$ <(=(.9C*56*5$ B,9-*/$ '*5$
=(C*7*5$-&<*=.$N(76,7,*5$+.566.^$C*.<$L*56$'.=(-(566*7*<*5$&-(/$4(9(7.5+*/$9*,N,5$
&-(/$ N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$ '.'.7.<*5$
9*=L*7*<*+U$
$
4(5(+*N*5$N(76,7,*5$ +.566.$ N(5L(-(566*7*$ =(7+.V.<*=.$ '&=(5$,5+,<$ '&=(5$'.$ C*J*/$







4(5(+*N*5$ N(=(7+*$ =(7+.V.<*=.$ N(5'.'.<$ ,5+,<$ '&=(5$ '.$ C*J*/$ C.5**5$ '(N*7+(9(5$






a*56$ '.9*<=,'$ '(56*5$ h&CB(<+.Vi$ *'*-*/$ N(7-*<,*5$ L*56$ +.'*<$ '.=<7.9.5*+.V$ '*5$
9(9(5,/.$=+*5'*7$5*=.&5*-$N(5'.'.<*5$'*-*9$N7&=(=$N(7&-(/*5$=(7+.V.<*+$N(5'.'.<U$
a*56$ '.9*<=,'$ '(56*5$ h+7*5=N*7*5i$ *'*-*/$ N(7-*<,*5$ L*56$ 9(9C(7.<*5$ N(-,*56$
<(N*'*$ N*7*$ N(9*56<,$ <(N(5+.56*5$ N(5'.'.<*5$ ,5+,<$ 9(9N(7&-(/$ *<=(=$ .5V&79*=.$
+(5+*56$N(5L(-(566*7**5$N(5'.'.<*5$N7&V(=.$'*5$,B.$<&9N(+(5=.$N(5'.'.<U$
a*56$ '.9*<=,'$ '(56*5$ h*<,5+*C(-i$ *'*-*/$ <(9*9N,*5$ ,5+,<$ C(7+*566,56$ B*J*C$













9(7,N*<*5$ N(56*<,*5$ *+*=$ <(C(7/*=.-*5$ ,=*/*$ ,5+,<$ 9(5L(-(=*.<*5$ <(6.*+*5$
*<*'(9.<$C(7=*56<,+*5U$
G*-*9$ =(+.*N$ =(9(=+(7^$ 2$ X=*+,Y$ 0%0$ =*9*$*+*,$ =(+*7*$'(56*5$>$ X+.6*Y$ B*9$C(C*5$





4(56*C'.*5$ <(N*'*$ 9*=L*7*<*+$ 9(-*-,.$ -(9C*6*$ -*.5$ '.-*<=*5*<*5$ '(56*5$
=(.Q.5$ N.9N.5*5$ =*+,*5$ N(76,7,*5$ +.566.$ L*56$ C(7=*56<,+*5$ '*5$ 9(7,N*<*5$
N(5(7*N*5$<(*/-.*5$L*56$'.9.-.<.5L*$=(C*6*.$'&=(5U$
H,7,V$I$











*<*'(9.<\N&-.+(<5.<^$ '(<*5^$ N(9C*5+,$ '(<*5^$ '.7(<+,7$ N*=I*=*7B*5*^$ <(+,*$ ,5.+$


















G*-*9$ 9(5B*9.5$ N(5'*5**5$ 9*=-*/*+$ +*9C*/*5$ L*56$ 9(5B*'.$ +*566,56$ B*J*C$
N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$ N(5'.'.<*5$ +.566.$ L*56$
'.=(-(566*7*<*5$ 9*=L*7*<*+^$ 4(9(7.5+*/$ '*N*+$ 9(9C*5+,$ *+*,$ 9(5B*+,/<*5$
997! !!#$
=*5<=.$ *'9.5.=+7*+.V$ <(N*'*$ N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$
N(5'.'.<*5$+.566.$L*56$C(7=*56<,+*5U$
;L*+$X:Y$
4(-*<=*5**5$ N(9C(7.*5$ 9*=-*/*+$ +*9C*/*5$ <(N*'*$ '&=(5$ /*7,=$
















'&=(5$,5+,<$ +*9C*/*5$C.*L*$ *=,7*5=.$ N(5'.'.<*5$ L*56$'.*9C.-$ ,5+,<$N(5'.'.<*5$
*5*<$=(=,*.$'(56*5$<(+(5+,*5$N(7*+,7*5$N(7,5'*56],5'*56*5U$
a*56$ '.9*<=,'$ '(56*5$ hC(*=.=J*i$ *'*-*/$ =(-,7,/$ C.*L*$ L*56$ '.C(7.<*5$ <(N*'*$
'&=(5$,5+,<$9(5.56<*+<*5$<&9N(+(5=.$'*5\*+*,$<,*-.V.<*=.$*<*'(9.<U$
H,7,V$C$
a*56$ '.9*<=,'$ '(56*5$ hN,+7*]N,+7.$ '&=(5i$ *'*-*/$ *5*<$ <*5',56$ '&=(5$ L*56$
C(7=*56<,+*5U$





4(-*L*5*5$ <(=(/*+*5$ 9(5I*<,N$ B*9.5*5$ C.*L*$ N(9(7.<=**5^$ N(56&C*+*5^$ '*5$
N(7*J*+*5$'.$-,*7$*=,7*5=.$<(=(/*+*5U$


















a*56$ '.9*<=,'$ '(56*5$ hB*C*+*5$ =+7,<+,7*-i$ *'*-*/$ =,*+,$ <(',',<*5$ L*56$
9(5,5B,<<*5$+,6*=^$+*566,56$B*J*C^$J(J(5*56^$'*5$/*<$=(&7*56$N(6*J*.$5(6(7.$
=.N.-$'*-*9$7*56<*$9(9.9N.5$=,*+,$=*+,*5$&76*5.=*=.$5(6*7*^$'.$'*-*9$9*,N,5$'.$


































4(5.56<*+*5$ <&9N(+(5=.$ '.-*<,<*5$'*-*9$ 7*56<*$N(5L(=,*.*5$'(56*5$N(7,C*/*5$
=,C=+*5=.$<(.-9,*5^$+(<5&-&6.^$'*5\*+*,$=(5.U$
;L*+$X:Y$
a*56$ '.9*<=,'$ '(56*5$ h<(6.*+*5$ -*.5$ L*56$ =(B(5.=i$ *'*-*/$ <(6.*+*5$ -*.5$ L*56$
=(7,N*$ L*56$ C(7+,B,*5$ ,5+,<$ 9(5.56<*+<*5$ <(9*9N,*5$ 9(7*5I*56^$ 9(56(-&-*^$
'*5$ 9(5.-*.$ N(9C(-*B*7*5$ =(7+*$ 9(9*5V**+<*5$ /*=.-$ N(5(-.+.*5$ ,5+,<$
9(5.56<*+<*5$<,*-.+*=$N(9C(-*B*7*5f$<(9*9N,*5$9(7*5I*56^$9(-*<=*5*<*5^$'*5$
9(5L,=,5$-*N&7*5$N(5(-.+.*5f$<(9*9N,*5$9(56(9C*56<*5$'*5$9(5L(C*7-,*=<*5$






a*56$ '.9*<=,'$ '(56*5$ h=,9C(7$ '*L*$ N(5'.'.<*5i$ *'*-*/$ =(=,*+,$ L*56$




















a*56$ '.9*<=,'$ '(56*5$ h=+,'.i$ *'*-*/$ <(6.*+*5$ 9(56.<,+.$ N(5'.'.<*5$ 5&56(-*7$
































a*56$ '.9*<=,'$ h.<*+*5$ '.5*=i$ *'*-*/$ N(7B*5B.*5$ *5+*7*$ I*-&5$ '&=(5$ N(5(7.9*$
C*5+,*5$ N(5'.'.<*5$ '(56*5$ N(5L(-(566*7*$ N(5'.'.<*5$ +.566.$ *+*,$ =*+,*5$
N(5'.'.<*5$+.566.$L*56$9(9C(7.<*5$+,6*=$C(-*B*7U$
;L*+$X:Y$
$ b,<,N$B(-*=U$
;L*+$X>Y$
$ b,<,N$B(-*=U$
;L*+$XKY$
$ b,<,N$B(-*=U$
;L*+$X@Y$
$ b,<,N$B(-*=U$
;L*+$X"Y$
$ b,<,N$B(-*=U$
;L*+$X#Y$
$ b,<,N$B(-*=U$
;L*+$XOY$
$ b,<,N$B(-*=U$
;L*+$X!Y$
$ b,<,N$B(-*=U$
$
4*=*-$>@$
b,<,N$B(-*=U$
$
4*=*-$>"$
b,<,N$B(-*=U$
$
4*=*-$>#$
b,<,N$B(-*=U$
$
4*=*-$>O$
b,<,N$B(-*=U$
$
4*=*-$>!$
b,<,N$B(-*=U$
$
4*=*-$K3$
b,<,N$B(-*=U$
$
4*=*-$K2$
b,<,N$B(-*=U$
$
$
1001! 2332$
4*=*-$K:$
b,<,N$B(-*=U$
$
4*=*-$K>$
b,<,N$B(-*=U$
$
4*=*-$KK$
b,<,N$B(-*=U$
$
4*=*-$K@$
b,<,N$B(-*=U$
$
4*=*-$K"$
b,<,N$B(-*=U$
$
?;)E;H;M$ZA)E;P;M$MAD;P;$PA4FEZ8%$8MGSMA08;$MS)SP$@33#$
